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Infected	 dogs	 can	 develop	 a	 clinical	 syndrome	 called	 canine	 leishmaniosis	 (CanL),	
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1  | INTRODUC TION
Leishmaniosis	is	a	group	of	zoonotic	diseases	caused	by	flagellated	he‐











transmitted	mainly	by	the	sand	fly	vectors	Lutzomyia neivai, Lu. cortelezzi 











elongated	 nails	 (onychogriphosis),	 hepatomegaly,	 and	 splenomegaly.	

















the	dissemination	of	 the	disease	 in	 the	 city	 to	adapt	public	policies	
to	the	current	situation,	the	presence	of	Leishmania	spp.	DNA	in	the	
blood	of	dogs	from	Mercedes	was	evaluated	in	this	study.
2  | MATERIAL S AND METHODS
Mercedes	urban	and	peri‐urban	area	cover	~9.4	km2	with	a	human	
population	 of	 33,551	 and	 around	 15,000	 dogs	 according	 to	 the	




The	 survey	 included	166	 domestic	 and	 stray	 dogs	 from	urban	
and	peri‐urban	areas	of	Mercedes.	Sampling	took	place	in	the	sum‐












complex	including	L. infantum, L. donovani and L. archibaldi.







detected	 by	 PCR	 using	 the	 13A	 (5′‐GTGGGGGAGGGGCGTTCT‐3′)	




















leishmaniosis.	Most	 common	 clinical	 signs	 included	 skin	 lesions	 in	
the	ears,	nose,	periorbital	areas	together	with	peeling,	hair	loss,	ema‐
ciation	and	onychogryphosis.	Seven	of	these	dogs	tested	positive	for	
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Leishmania	 spp.,	 by	 serological	 and	 parasitological	 determinations,	
while	these	tests	were	negative	for	all	asymptomatic	dogs.
Molecular	diagnosis	showed	that	120	out	of	166	dogs	were	pos‐
itive	 for	 Leishmania	 spp.	 DNA.	 Positive	 cases	 were	 randomly	 dis‐
tributed	across	the	sampled	area	 (Figure	1).	The	 infection	was	not	
associated	with	 the	age	of	 the	dogs	 (p	>	0.05).	The	percentage	of	
positive	animals	were	74%,	67%	and	79%	for	dogs	of	0–3,	3–7	and	
older	than	7	years	of	age,	respectively.	In	addition,	gender	was	not	








dogs	 had	 been	 reported	 in	Mercedes	 as	 the	 result	 of	 a	 continuous	
containment	strategy	carried	out	by	the	local	municipality	and	INTA.	
The	 current	 plan	 implies	 vector	 blocking	 through	 fumigation,	 data	
recording	 and	 sampling	of	 stray	 and	house	dogs,	 direct	 observation	
of	 parasites	 and	 culling	 of	 L. infantum‐positive	 dogs.	 Diagnosis	 of	
CanL	 is	 often	 difficult	 since	 pathological	 anomalies,	 clinical	 signs	
and	 biochemical	 parameters	 show	 a	 wide	 range,	 of	 which	 none	 is	
pathognomonic	 for	 the	 disease	 (Rodriguez,	 Estévez,	 Nevot,	 Barrios,	
&	 Florin‐Christensen,	 2018).	 Against	 this	 background,	 clinical	
examination	 needs	 to	 be	 complemented	 by	 laboratory	 diagnosis.	
Parasitological	 diagnosis	 remains	 the	 gold	 standard	 of	 L. infantum 
detection.	However,	since	a	bone	marrow	sample	is	required,	owner′s	
consent	is	difficult	to	obtain.	Immunochromatographic	tests	based	on	











than	other	molecular,	 parasitological	 or	 serological	 determinations	
(Lachaud	 et	 al.,	 2002;	Roura,	 Sanchez,	&	Ferrer,	 1999).	 The	 appli‐
cation	 of	 an	 optimized	 protocol	 for	 DNA	 extraction	 using	 Chelex	
100	resin	allowed	a	reduced	cost	by	a	factor	of	10	as	compared	to	
commercial	DNA	extraction	kits	(Ascencio	et	al.,	2017).	Surprisingly,	
most	 tested	 dogs	 in	 Mercedes	 were	 found	 to	 test	 positive	 for	
Leishmania	 spp.	DNA.	However,	 only	 a	 small	 fraction	of	PCR‐pos‐
itive	 animals	 were	 serologically	 and	 parasitologically	 positive	 for	
L. infantum.	 This	 result	 suggests	 co‐existence	 of	 other	 Leishmania 
species	in	this	area.	Indeed,	L. guyanensis, L. amazonensis and L. bra‐





With	 respect	 to	 vectors,	 Lu. longipalpis	 was	 the	 only	 sand	 fly	
species	 reported	 in	 Mercedes	 until	 2013	 (Miérez,	 Rea,	 Borda,	 &	
Mosqueda,	2013;	Salomón	et	al.,	2010;	Sarmiento	et	al.,	2011),	but	
later,	also	Nyssomyia neivai and Migonemyia migonei,	which	can	trans‐
mit	the	above	mentioned	Leishmania	species,	were	reported	in	close	
locations	(Berrozpe	et	al.,	2017).







were	 asymptomatic.	 Similar	 results	 have	 been	 found	 in	 other	
epidemiological	 studies	 in	 South	 America	 (Padilla	 et	 al.,	 2002;	
Dantas‐Torres	et	al.,	2010;	Oliveira	et	al.,	2016).	Although	asymp‐
tomatic	infections	could	be	due	to	Leishmania	species	with	lower	
pathogenicity,	 the	 occurrence	 of	 subclinical	 L. infantum	 infec‐
tions	has	been	reported	(Michel,	Pomares,	Ferrua,	&	Marty,	2011;	
Porrozzi	et	al.,	2007).





4  |     ASCENCIO Et Al.
This	is	the	first	molecular	study	of	CanL	in	Mercedes,	Corrientes.	
It	contributes	to	the	integrated	plan	of	prevention	and	control	of	ca‐
nine	and	human	 leishmaniosis	 in	 the	city	and	surrounding	regions,	
and	 supports	 the	 complementary	 use	 of	 molecular	 techniques	
in	 the	 screening	 diagnosis	 of	 dogs.	 Our	 study	 demonstrates	 that	
Mercedes	is	an	area	of	Leishmania	endemicity.	Several	studies	have	
demonstrated	the	ineffectiveness	of	the	euthanasia	of	L. infantum‐
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